sition mission.
Fission and Transmutation
Since neither space launch nor ocean dilution is acceptable, technologies designed to fission or transmute nearly 100 percent of the plutonium are the only plausible elimination approaches. Plutonium destruction fractions greater than 80 percent appear attainable only with the help of fuel reprocessing and plutonium recycle. With such repeated reprocessing and reuse, virtually any type of reactor could in principle be used in an elimination option: while only fast-neutron reactors can fission all isotopes of plutonium, reactors with a thermal neutron spectrum, such as LWRs, can in principle transmute those isotopes they cannot fission into other isotopes they can, as part of their normal operations.
Policymakers considering these elimination options should be under no illusions concerning the scale of the effort required. Completing a program to burn a large fraction of the world's plutonium stocks to 99 percent or more— including developing, deploying, and operating the necessary technologies and facilities—would cost tens or hundreds of billions of dollars and take many decades or even centuries.
The time required is a complex function of the percentage of plutonium consumed in each reactor cycle; the fraction of the plutonium in the fuel cycle that is actually in the reactor where it can be consumed; and the amount of plutonium lost to waste in processing. In the simplified calculations currently being done, which do not include reactor development and construction time, the period required to achieve such destruction fractions is not dependent on the total amount of plutonium to be destroyed; rather, the amount of plutonium determines the reactor capacity required to meet these schedules.
Consider, for example, a simple case in which a hypothetical reactor system were capable of consuming 10 percent of the plutonium in its core each year, and the amount of plutonium in the supporting fuel cycle (awaiting reprocessing, in fuel fabrication, and the like) were equal to the amount in the reactor core. In this simple case, if there were no processing losses, 5 percent of the total remaining amount of plutonium in the system would be consumed each year. But because that total remaining amount would be declining constantly, the amount of plutonium consumed each year would also decline. Under this hypothetical model, it would take some 90 years before 99 percent ofe of plutonium in this way would surely be intense. If, as mentioned above, the London Dumping Convention is amended to prohibit disposal of even very dilute radioactive waste in the oceans, this option would be unambiguously banned.
